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^£ -B-71 ^Tfl ^ °lt #31 ^ ^ 

3^1-§- ^ll^-f-4 -S^H °1» -n-7l #31 ^ *(| ^fis^l -h^:si°1:il 

^ Jl#^1 -fM #31 ^ i^># *fl^r *r $1^. 

[3**M 1] 



^-71^1 oil *\, Ar^ 6 t-fl*l 20^1 o>^ 7 l , 1 20^ <£?±7)^r 7}x]i&*\ 

Q±^r 6 ^1 20^1 o>^7l , £ Hhii^ 1 vfl^l 20^1 ^^-^ 7 1 # 7W^a1 Tg-^ 6 ^*1 
20^1 o>^7lS ol^ol^l ^•o.S-^-El ^^lJl, Ri ^ R 2 ^r ^3- ^r^l^ol 

1 202] <gQ7], ^rdi^r 1 ^H*l 20^ ^7)9 7}*\t&*\ 6 20^ 

of^7l, 1 ifl*l 20^1 oj-3. A ] 7l s. 7>xl^A-l 6 vfl^l 20^1 o>ej 7 ) S °}^°] 
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#7l*HH, Ar£- 6 tfl*l 20^1 o\^7], 1 ifl*] 20^ <^^}9 7}*1^1 

fBi^r 6 20^ °}H7], 1 ^fl^l 20^ ^^7l# 7>^1 ^ 6 20 

^ <^>l7ls o]^^l -^ofl^ ^b«5^ SM^L, Ri, R 2 ^ R 3 ^ 4^. ft 

^ 1 ifl^l 20^ <£^7"|, 1 tfl*l 202] ^7)1- 7M^ 6 20^ 

o>€7l, 1 tfl^l 20^1 <H:^-A|7l# 7^^^ 6 ^fl*l 20^1 °}H.7]3, °1^-<H 

^-71 EL, ^ 3^#, ^sl^^o]^-^.^, M^o>^^3i1^ 
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-*M #31 ^ ^-g- ^ ^ ^ °1» A>-g-^v 4M ^t]1 ^ i^HA 

blue luiminiscence compound for organic electroluminscene device and the organic 
electroluminscene device using the same} 

7l#^> ^ zl £-a)<5l #2fl7l#] 

<!> °1 

<2> -8-71 #31 ^ ^ 3}-^-§- ^ °1-I- A>-g-*> -fi-7l #7fl ^ ^ 

7>H1 ^ ^^S, 3* ^l*>7im ^ SL^32}- S-^ol 711^ -8-71 #31 ^ 

*}-g- ^ ^ «lt ^>-g-^ -8-71 #31 ^(Organic 

Electroluminscenece Divece; OELDH ^rtb 
<3> [^efl 7l#] 

<4> ^iL ^oi 7}^s\-^ °\] ^ 7HJ- ^.2_tr ^-°>5l s>u|-oi t^^eiioi 

±.*\ 91°]*] ^ ^^-oi A^-slJL &tK °1 ^ cl^#elloi^ ^-^-^2]- 

til^-^-^ ^ ^ 214. ^^l ^rxr cl^l-eflolsfe -g-^-^CCathode Ray 
Tube: CRT), #31 ^XElectroluminescene Display: ELD), #7l t\-o]$_°-^ 

(Light Emitting Diode: LED), #B}^r ^^(Plazma Display Panel: PDP) -f- 0 l & 

rf. ZLSjZL, wl^^ t^i^eflol^^ ^cl^l^H (Liquid Crystal Display: LCD) 
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<5> *V £ t^#5flo]i- ^ ^<a-, , ^ flH, ^M54- 

^J=S^3= ^ a}z| o^^ofl tflsH ^r^^-i: 7Mji o}^^- A^ 

(back light )<=>} €-0- ?|£7} Jflo^ o^e} 7r *l #33- 7>^Jl 5U°1 

<6> ^ Cfol^o.^ ^3. ^ ^Bfl# ^ ^-71 *J|S7> A>-g-^7l nfl^-ofl tfl^^ #3] 

^ 200 V o)j$ ^^Vji, 7>^ SE^ ^7><el cOtf. ^ejv}-, 1987^ 

3 ^-(Eastman Kodak) W^IM- ^^(alumina qui none Hefe tt-^ =?-3~& 
£fe 1£S 4i*}7> oleflS. -R-7ll-g- ol-g-ev #711 ^ ^7>^ <a^- 7 > § 

<7> ^Tfl ig-jg- ±.7.}(electroluminescene device: EL device)^- l^^Cemmiter layer) 
-g- 7flS>|| n^-^ ^-71 EL ^*}$* -8-71 EL ^7>S ^-g^i}. 

i^S. ^71 EL di*Hl ajsfl ^ ^ ^£ ^RM -f^r^i cf^sl-7} 
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<9> atb, o] ±x}tt ^rl-S.^ X\#<& 9l7\o\}*\ M}-#*Kr JL^S., JL^r 

<11> ^«>^ol o. 7 | EL -£7^ 7l^b ^ofl ofl i -c( anode)7 |. ^£)<^ o}j7, ol ofli-c ^w. 

Jl 5W. <^7HH, ^ ^1- ^#^a- -B-7l °1^-<H# -B- 

<i2> ^*!r «>^- ^ £-^r -B-71 EL i^fil ^-g- ^slfe ^-cf. 

^1 ^3^, ^^HH 7flsM^ol ^ ^l^Cexiton)* ^W". °1 

<14> ^ t 198yd °|i£ D J ^(Eastman Kodak)^Hl A i^ H'S-g- ^SS *1^-*}<y «j- 

^ W^It? ol-§-*>JL 5^ -fM #7)1 ^ ^7>># ^JliiL 7fl^> 

S^KAppl. Phys. Lett. 51, 913, 1987). 
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<16> oicflnlAddemitsu: tBTfcPlLLi MHH ^7>*13 *H^7l7> tJ-SflSH ^ 

°1 7fl<d€ ^^I^^^^Jfl ^ 7fl^«>^o.^[H. Tokilin, H. Higashi , 

C. Hosokawa, EP 388 , 768(1990)], ^tfl^HH^ ZL*}^^ #*>"^*fl* ^ 
^<&^o\ 7 fl*i€ cliHll^I^I 7fl^>^i=l-[Pro. SPIE, 1910, 

180(19930]. 

<17> =L^\\, C}€r ^Sl-^-l-#ofl Wl^ ^JSl^I iM^l 0 } ^<?> 

(spirobifluorene)^ Sf-*>^ ^ 3j-tH"§: 

<19> cfs. s.^^ E^o>^^^sfl^(triarylsilylphenyl)7l» ^ ^ 

<20> ^vtgo^ s t}^ 42.3,8: ^-7] ^ ^ ^1 ^}-g-S}jl -fM # 

<21> ^- 7l ^. ^*>^, 

<22> ^]-7l IS. S^s)^ i^wH^^tspirobifulorene^ ^ -8-71 #711 1^ 
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<23> 1] 



<24> 




<2S> ^7)^o\)*\, Ar^: 6 tfl*l 20^ 6>^7l, l vfl*] 20S] ^^7l» 7M^Ai 

6 20^ o]-^7l, ^ eJ-^ 1 ifl^l 20^ ^Al7]» 6 ifl*l 

20^ o}^7]S. <>1^-<H*1 ^i^S)^ ^jl, Ri ^ R 2 ^ ^l^ol 

fi4i^ 1 vfl^l 20^1 <gzl7}, 1 *fl*l 20^ «&^7l» 7}-*]^ 6 ^^1 20^ 

o}l7l , ^-i^ 1 20^ «^3.a]7)1: 7>^]^^ 6 20^ o}^ 7 "|S °]^<>\ 

<26> 5£^-, ^- ^-^-g: 

<27> *>7l 45. S^lsj^ ME]o}^^^3il^(triarylsilylphenyl)# -fi-7] #31 t 

<28> [s^l}-^ 4] 

<29> R, R, 



<30> ^-^^oflA-], Ar£- 6 ^} 20^ o>^7l, 1 vfl^l 20^ <g-^7l» 7^1^ *i 

fhSi^ 6 20^1 o>^7l , l ufl*] 20^ ^^-a] 7l# 7}^1 fi^i^r 6 ^fl*l 20 
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1 *fl*l 20^ <g*}7], i tfl^ 20^1 ^^711- 7}^M^\ 6 vfl*l 20^ 

f>^7l , 1 i-fl*l 202) ^^-Al7ll- 7H^^1 iBi^r 6 20^1 o]-l7l^. o]^o] 

<31> £ ^ #2] ^ A>olo(| ^-HlSlol o}^ -fM^M: 5f*U -fM #7)] 

tl-i- 3"§- ^i>-5. ^ -B-71 #31 db7.># afl^t}. 
<32> o]*}, ^.g. #Afl*} 

<33> S>7l 5^H1 1 45. S^S^ ^ ^ ^ SKU^ o] § ^ 7fl5.5 *fl-§- 

*>J1 5^ -fM -B-71 #7fl ^ JL# ^ $5. 

<34> [Sj-fl^ 1] 



<36> #7l^HH ; Ar^r 6^1 20^ °}&7] , 1 ^ 20^ ^^[7l» 7}*)^*] 

6 202} °\%7] , ^ 1 ifl^l 202] ^^l7l# 7H^a] 6 ifl*l 

1 *fl*l 20^1 <£Q7], 1 ifl*l 20^ ^-^711- 7>^1^a^ 6 Lflx] 20^ 

°>€7l, 1 ^fl*l 202] <^X| 711- 7}x]^*\ &±.^r 6 ifl*l 209] o\^7]S, o]^o] 



<35> 
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<39> #7l*HH, Ar£r 6 20^1 o>^7l, 1 20^ <£2]7l# 7>*1^ 

6 vfl*l 20^ , 1 tfl^] 20^ I^a] 7) # 7>^^^ 6 vfl*] 20 

^ c>^7lS. °1^<H*1 ^oflAi ^^lJl, Ri, R 2 ^ R 3 ^ ^l^^l & 

^ 1 vfl^l 20^ <&%7], 1 20^1 <M7l-I- 7^^^ e}-^ 6 tfl*l 20 ^ 

°>^7l, ^rdti^ 1 'vfl^l 20^ ^Al7l# 7}x)i&X\ 6 20^ o>^ 7 lS ^1^-^ 

<40> #7] 5}-^ IS. I^lSl^ ^ ^ 2}-^-§-£: £-7> ^ l^H ^ S^o] # ^ iffl 
(spirobifulorene) i^-JL &t}. <^7HH Ajj^^olf^i^l af^ 

<41> ZL ^i}-, o]S. JL# V]<£6\] i&X)^ ^ <&?]) &t±. 

Sj-^-l-^ ^43-^1- *>*1*}J1 ^E^alf 6f| i^StiH^s^^ 3f£ 

*<M1« 31-3 ^s^-t- ^cfltb^ *3-*D*H »m tt^^r 
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<44> [2|-4J-^1 2] 




<46> Hl-^alSb 3?-tH-§- f>}7) sj-^ 3^-5. M-Ef^fl^i^. 

<47> [^-^ 3] 
<48> _ 




7l(triarylsilylphenyl)7ll- S.^\JL 9X^. ^.B\^\^^7] SE^r s)-^-#^^ 
^ <3^S: %SL3-, jr-^*9°l iHflS^ ^^--g-^r # 

^ &?fl ^ *l«S<fl « 0 V^^- ^ ojTfl ^tj.. 

<51> ZLSlJI, ^"71 2}-«)-^ 4^ 5^1-8: ^^"i" W^l^ M7l«- 7>xl^L &Jl° 

<52> ^7] S\-^ 4<*H Ar^: W>^^l-7]^fe *}7] 2}-«H] 25. S^] 3 ^ ^ o] w>^<<| *>ji , 

26-13 



1020000060968 2001/2/1 

Ri, R 2 £ R 3 £- 2.^ ^^91 ti>^*>4. 
<53> [s^H 2] 




<55> B>^-a|^. 3^1"£: *}7l 3**^ 55. S^l^>^4. 
<56> [sl-^ 5] 




<58> -S- Et, ^ ^ A>olofl ^-tilSH Stl^r -fM^* 5L^>J1 -S-71 ^Tfl 

^ 4i*HH -^-7l^o} j£ 7 \ sj-tH 1 4S. JE^^r S^£-g- A>-g-tg-_o 

<59> o^]-, ^-tgofl rcj-s. -^-71 ^ ±.z}2] ^^tb^. 

<60> 7l^r tf^ofl ofl^ ^^--g- 1-^^- S^^Cf. C^^oflA-l 7l^O.S.^ -f-#3 9l -fr 

71 EL i*H>H ^H-3*r 7l^-# A^^cfl, -8-^1^ ^ * 

-fM 7]^: SE^r ^ 71^0] a>^^>nf. zi^Jl, cfl^H. ^ 

-§- ^•a^^ClTO), ^^(Sn0 2 ), 

(ZnO) Af-g-^ ^Jol w>^-^j^cf. 

<6i> ^-71 ofli^EL ^ #Jf6|| ^ ^% ^ ^ 5E^- ^ 3^J*H * *r 
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<62> -g- -g-^o. M.^f>) ^flttsl^lfe N.N'-^l^CS-^l^^l^)^^ 1 -^^!^ 

-[l,l , - u l^^]-4,4 , -t^o>o](TPD) > N,N , -^(M-^l:^l-l- < a)-N,N , -^3ll^-»?a^l^l 
(N.N'-diCnaphthalene-l-yD-N.N'-diphenyl-benzidine; ff-NPD) ^V-g-^cf. 

^-tb ^ ^^-» ^ 

<64> ZL ^, ^"71 ^o\) 7\\±.EL ^^-g- ^-g- ^ 7fli^# ^ 

-B-71 EL 4i*}7} ^^cf. ^7HH, ^^-g- 9-^0.^^ Li, Mg, Al, Al-Li , 

Ca, Mg-In, Mg-Ag ol-g-^cf. 

<65>^-7l ^o\]±= *§^*>7l o]^ofl ^^§>7]£ <>1 

=^r#^ ^3<?i ^^-g- #^ ^>-g-W. 

<66> ^^9\ di*}^ °fl^2= , -& *r&&, ^ ?fl^ = 

27fl^ ^ A>o]ofl ^ <^*V *g^*Hr 7>^*>rf. 

1:°! , °fl^H.5l- # A>olo]] ^ ^^(hole injection layer : HID* $ 

W 4 1 9X^), £o] 3. ^<g#* £ tf-NPD)4 ofl^( IT o) 

^711 £t}. 

<67> Aj- 7 ] s. ^<y^ ^1*1 ^^5)^1 *>7l CuPc, m-MTDATA, 

I-TNATA -f-ol ^-g-^t*. 

<68> ^-7] ^_7\] ^ ±.X}±r ^ ^ a, ofl ^/^^/M^f^T^^/ 
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^/ofllcH. -¥-^1-^-. 

<69> o]s>, £ W}^*)^ ^AH^. ^A)^Cf. t^-nV, *}7l*Kr ^A]^^ ^- ^ ^ 

§71 S)*}^ *\}*]S]±r & ^7l*>^ ^JAl^ofl tb^S]^ ^^r 

<70> j^L 

<71> gj-^-Al 30] gMfr-j-^l ^ 

<72> ^.7] aV-g-Ai wl-sf ^-ol ; t-^M^lKt-butylbenzeneH a^s^e^ 

» -^7}-^ <^7H1 jL-g-g- ^7H>^ «>-§--§- ^ai*><^ 

= (4-t-butylbenzene)(A)-§- ^£4. 80 

<73> Aj-7] 4-t-?-^^^l«-S.n>ol c (A )=. p]-ZLl.11#3l- THFS. ^ ^W^l *H *1 ^^>«^ 

t!: 4^- 8Al^V $Hf-A]?l^ 4,4 , -^-t-^-€^l^^l(4 > 4 , -(ii-t-butyl-diphenyl)(B)ol 

^<H^4. ^r#^r 80 %°}<&^. 

<74>^l-(B)l- Al-^sl-^ofl Jf 7 }^ ^Hl J±^§-# ^7>*H « ^S]-^^- aJa^o} 

4,4'-^-t-^-^-2-ti.SS.^3l]^^l(4 ) 4 , -di-t-butyl=diphenyl)(C)# ££4. ^r^r^r 80 

t^H. A] oto] ^s-o^d} f o] «}-g- ^^-#ofl 2-J±SS#^3llfe(2-bromofluorene)^- 
7>^ 4A]^> «V-g-Al^ s^l-(D)«- £&t*. ^r#^ 60 
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<76> 2}-^-l-(D)l- oH]EX).o1| J=L 7 ]-^- cf-g- 3X\Q QftXtf 2)-^-#(E)l- 

^-§:^ 90 %°l£cK 

<77> 9,lO-cl«.S.S.^>E3l-ffl(9,10-dibromoanthracene)-i- M-^£~§: i=HfH 
3l^(diethyletherH ^r*] ^w, 2 i^s ^^s1fl-( n -butyl 1 ithium)^: - 40 °C 

- 70 TC*>*1 ^z**}^ 5 M3^lJiL3Hm(trimethylborate)-I- 
4s #£°1H 10*12: ^-<£ S^Sltq-. «>-§- ^^#^r <£^4 ^(4 N£] H 2 S0 4 

<78># 7 ] 5i-^-#(F)^ 2 ^#(E)« thf^i *\7}*\] 

0.6 i^^l 1 mol% ^ 2M^ K2CO3 2.5 ^^=# ^7}*]-$^. °1 ^>-§- 

<79> [tiV-§-^ l] 
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<81> 5}.*H] 5^ ^fr°\ afla 

<82> s>7l^ wv-g-^i 2°fl v+i^ v}<% Qo] } 1,4-t} J±S2.«(l,4-bromobenzene)^: 

M-Sf-* A>-g-s>o^ t^lfH3lS.(diethylether)<Hl ^<£l ^, 1 i^^H 

3#(n-butyl lithium)^: - 40 t^H ^H}^. o>-g- ^#-§: ^^a^ \X\ 

1} tf-S- ^-g- ^^-#-1: - 40 t:^>xl 

E^if|i^^^^efol^.(triphenylsilylchloride)l- ^7}^; £}~g- 4a1# -tf^olH 
ma}*}^ 3*-*M(A)-I- ^fla^nf. 95 %ol^cf. 

<83> 9,10-^ «.S£^>e 2^-^(9 ,10-dibromoanthracene)* M-M-§-|- A]~g-*H i=HlH 
Efls(diethyldther)^] i=f-§-, 2 ^^-^l^fl-Cn-butyl 1 ithium)^: - 40 V 
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thl-i- - 70 TC^l 5 S.e)Dfl^iiello]S(trimethylborate)» ^7>^ 

H 2 S0 4 ) -g-^H *H*1 ^ 2Al^V ^.o> JUtiVAl^ 3^#(B)# 28 3-. ^r#^r 20 

<84>>g-7l ^-^-i-(B)^- 2 3^#(A)* THF* -g-*M nj-g-, <^7H EflMeH^CMiqsIl 

^li^!)te}f (0.6 vfl^l l mol%) ^ 2M^ K2CO3 2,5 ^"H*}^. °1 ^ 

^-#-§r 24*1 # $HfwM 5^ ^^Sr <g£i=h ^#£r 80 ftol^tf. 

<85> [tiV-g-^i 2] 



<86> 




<87> -S-71 
<88> ^AHl 1 

<89> -fi-e] 7l^ofl I TO ^-i: cfw, I TO ^ N,N , -til^i(3-nfl^^id)-N,N , -T=1 

^-[l.l'-Hl^M^'-t^V^OHO-i- ^ ^*hSM * 500 A -^15. 3^ 
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oo> 6\a)*\ t #7} -fr ^°\) 3^ 3}-^-i-# ^ 280 A ^-*fl^ ^ 

oi> ZL , -S-71 #Jf4| 3**H) 3^1 <§^>^ 350 A ¥^1^ #*> ^ 

^#^r ^^^4. o] ^-JjLofl Al : Li ^-g-§- 1500 A ^ 

Tflol ^^1^- • E]* #^-§- ^^-JL5L*| -fM #31 ^ ix># 

<92> >^AH1 2 

<93> -fi-e) 71 ^-ofl I TO #^-§r I TO 3H1 2-TNATA* #^ * ^ 

°d§^ 400 A ^15. ^^*>^cf. ^-7) * ^ofl tf-NPD# #^ * 

75 A ^JL °1°H, °1 # #^41 33 

#^ 350 A ^v\]5L ^S>£t}. 

<94> ^-71 -tf-f-ofl ^7l s}-*}-^ 3^ #^§- ^?>}<q #*} ^%-4r 350 A ^ 

<95> zl #7l #*} ^r=£# ^--f^l Al : Li fhg-§- # : §- 1500 A «£^.n] 

TT • 3# #^& ^^-2-51*1 -8-71 #31 ^ 4l*>& ^l^>^Cf . 
<96> ^aHI 3 

^ u-ih ^ ^*i*h ^ i^t *nas>5ath 

<98> ^ AHl 4 

og> ^.tq-ij 30} 5).^ cflA] 6 o] A>-g-5>^ *\)9)i5}jL^ ^ahi 2 sq- 
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<100> ^A]ofl 5 

<ioi> -fre) 7l^ofl I TO #^M- ^^t!r I TO $H1 N,N , -«lrM3-^msfl>d)-N,N , -i=l 

^^-[l.l'-^l^l^l^^'-tq^dPD)^ 1- 500 A 

<102> o)o]*) t ^-7] I- ^o\) 5 ^ sj-^-i-^- ^ 280 A ^1^1 

<103> zl ^, #7l ^ofl sj-t^ 6^) ^ ^ V *H 350 A ^-n^] 

^^V^. #Jfofl Al : Li ^ 1500 A ^ 

*113 ^nl-H- • e]# #^M- #31 ^ ^lSS}^. . 

<104> -^.Alofl 6 

<105> 7} I TO #^-i- ^^tt t±^r, I TO $H 2-TNATA* ^ * 

^■S- 400 A *f-v\]3- *i^is}3X^. ^-7] £ ^<y# ff -NPD# ^^>^ * 

75 A ^lS. ^^*>^nf. ol^Ai ( ol Aj-Jfofl sj-^ 5^ s^#,gr 
^ #*h*H ^#^r 350 A *M|3. ^^}^. 

<ioe> Aj- 7 i m}-^ Aj-tLofl Aj-7] sI-^-ai 5 ^ s}-^^ 3**} ^^^-i: 350 A ^f- 

<io?> zl ^, -tf-^ofl Al : Li #-g- 1500 A ^l^l 

^ ' 511- *8^«-°.S*] -fM #7fl ^ *flS*l-5!m. 

<108> [se}-*H 6] 
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<no> ^ £4 

<iu> ^7)2). £o) igjfr ^7] ^ £o]^o] TQrSft tH-SL-f-H. I -V ^"i: 

^j^StS-^, ^AH]ofl afla^ ^ ^ SHhl-g: a>-§-^ ^-f ^-^(turn-on) 

5 V ^l^i, ^Stt (0.14, 0.09)ol£t}. Sft, 3 cd/A<>lfttf. 

s -a-§-^4. ^<*fl -3-7] #31 ^ ^. mj-^o} ^ 

°l-g-*H ^ ^1^ *g>$SM ^ ^ 2f^-#^ A>-g- 

^ ^ Jl-§:4 ?1£ s.a^o1 7fl^^cl-. 
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1] 

ar>7l 13. 3.*]$]^ ^«>o]l-s.^.^l( S pi r obifulorene)^r ^ -fM #31 1^ 

[ 1] 



<#7]*\<$*\, Ar^r 6 ifl*l 20^ *}%7], 1 *fl*l 20^ <&^7]1- 7^1^^ 

3:£.*r 6 vflXl 20^ *Vfi7l, ^ 1 20^ <g^*\ 7]% 7}*1<£H 6 ^fl*l 

20^ o\^ 7 ]s_ ol^^l ^A^Ei Ri ^ R 2 ^r ^ ^rT^l^o] ^h, 
1 *fl*l 20^1 ^^71, 1 vfl^l 20^1 U2J71-I- 7^1^ ^fc^ 6 ifl*l 20^1 

^r±i^ 1 vfl^l 20^ ^Al7]l- 7M^A^ 6 vfl*l 20^1 ^7lS. ol^ol 

2] 

*7l ^Tfl ^ d^-g- ^ Sj-^#. 
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IQtt 3] 

I'M 9X*\*\, 

4] 

^■7] ^ ^ ^.^oi *>7l a**H] saI^^ $-^#$1 -8-71 #31 ^ ^*}~g- 



I^^J- 5] 

*>7l s^-tH 45. seW%i^1i^(triarylsilylphenyl)-8: ^ -fM #3] ij- 

[ 4] 



#7l*H A i, Ar£- ^t^r 6 ifl*l 20^ o>^ 7 ], i£di*r x vfl*j 2 0^ <^^7l» 7>^^^ 



[sh^ 3] 
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i=hh^r 6^1 20^ o>f|7l, 1 tfl^l 20^] <£^H 7>*1^ 6^1 20 

o\H.7]£_ Ri, R 2 ^ R 3 ^ A ^ ^ 

^ 1 ^fl*l 20^1 ^7l, 1 20^] ^^711- 7}*1^ ig-dfc^r 6 Ml^l 20^ 

°>€7], 1 ifl*l 20^ ^Al7]» 7}x]t£*\ 6 ^fl*l 20^ °>!7lS °l-¥-<>1 

6] 
7] 



8] 
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*>*r ^Tfl 
9] 

[SH^l 3] 



10] 

^-71 5^ ^ S>7) S)-^ 55L 5.^1 =]*r Sj-^-#°] -8-71 #7)1 

[S?-*HI 5] 
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